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DETAILED ACTION 

Allowable Subject Matter 

1 . The indicated allowability of claims 1 , 5, 7, 9 is withdrawn in view of the new 
rejection of the claims based on Davis (U.S. 5,942,834) and the newly reference in 
Matsumoto et al. (JP 06-181029). Rejections based on the newly cited reference follow. 

Claim Objections 

2. Claim 44 is objected to because of the following informalities: 
• Line 8, "comprising consisting" should read -consisting--. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claim 19 is rejected under 35 U.S.C. 102(b) as being anticipated by Davis (U.S. 
5,942,834). 

Davis discloses a method for generating electrons from an electron source used 
in a thermionic electric converter, the electron source comprising an anode (206), a 
cathode (220) having an electron emitting portion, the method comprising negatively 
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biasing the cathode relative to the anode (col. 4, lines 55-67), and heating the cathode 
by directing an electromagnetic radiation beam onto the cathode (the cathode being 
heated by a heat source, which can be a laser) (see col. 6, lines 41-43). 

Davis further teaches the cathode can have any desired shape such as the 
cathode (20) of the conventional electron gun (10) shown in Fig. 1, wherein the cathode 
has a concave beam receiving portion (the side facing the heating means 48) and an 
electron emitting portion (the inside face of the cathode with respect to the device). 



Claim Rejections • 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1 , 5, 7, 39 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Davis in view of Matsumoto et al. (JP 06-181029). 

Davis discloses a method for generating electrons from an electron source used 
in a thermionic electric converter, the electron source comprising an anode (206), a 
cathode (220) having an electron emitting portion, the method comprising negatively 
biasing the cathode relative to the anode (col. 4, lines 55-67), and heating the cathode 
at least about 1800 Kelvin by directing an electromagnetic radiation beam onto the 
cathode (the cathode being heated by a heat source, which can be a laser) (see col. 6, 
lines 41-43). 
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Davis further teaches the cathode can have any desired shape such as the 
cathode (20) of the conventional electron gun (10) shown in Fig. 1 , where the beam 
receiving portion of the cathode is concave. 

However, Davis fails to teach the lens adapted to direct the electromagnetic 
radiation beam onto the beam receiving portion of the cathode, and the lens axis being 
parallel to the cathode axis. 

Regardless, Matsumoto et al. discloses a laser heating mechanism for the 
cathode of an electron gun, the mechanism including a laser source for emitting a laser 
beam (7) and a lens system (10) for condensing the laser beam onto the cathode (1 ) for 
heating, the lens system being disposed such that the optical axis of the lens and that of 
the cathode are coincided. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to incorporate a lens system as taught by Matsumoto et 
al. in the device of Davis. The motivation for doing so would have been to allow the 
laser beam to be condensed onto the beam receiving portion of the cathode during 
heating. 

With regard to claims 5, 7, Davis further teaches that the cathode can be made of 
tungsten wire (Fig. 4), and that the cathode would be normally held at 1800 degrees 
Kelvin (col. 2, lines 6-8). 
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7. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Davis in 
view of Matsumoto et al., as applied to claim 1 above, and further in view of Nayama et 
al. (JP 5-159694). 

Davis, as modified by Matsumoto et al., discloses all the basic limitations of the 
claimed invention except for the detection of a radiation reflected from the cathode for 
determining a property of the cathode. 

Nayama et al. discloses a laser heater controller for the electron gun cathode (1) 
comprising a laser oscillator (6) radiating a laser beam (7) to heat the cathode of the 
electron gun through an incident optical system (8), a temperature measuring 
instrument (13) for detecting the temperature/property of the cathode by detecting the 
radiation light reflected from the cathode, and a temperature controller (14) for 
monitoring and stabilizing the heating of the cathode. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to modify the modified device of Davis with the 
aforementioned teaching of Nayama et al. The motivation for doing so would have been 
to produce a stable output of electron beams as suggested by Nayama et al. 

8. Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Davis in 
view of Nayama et al. 

Davis discloses all the basic limitations of the claimed invention except for the 
detection of a radiation reflected from the cathode for determining a property of the 
cathode. 
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Nayama et al. discloses a laser heater controller for the electron gun cathode (1) 
comprising a laser oscillator (6) radiating a laser beam (7) to heat the cathode of the 
electron gun through an incident optical system (8), a temperature measuring 
instrument (13) for detecting the temperature/property of the cathode by detecting the 
radiation light reflected from the cathode, and a temperature controller (14) for 
monitoring and stabilizing the heating of the cathode. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to modify the device of Davis with the aforementioned 
teaching of Nayama et al. The motivation for doing so would have been to produce a 
stable output of electron beams as suggested by Nayama et al. 

Allowable Subject Matter 

9. Claims 10, 14-18, 23-31, 34-38, 40, and 43-50 are allowed. 

10. Claims 6 and 8 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

1 1 . The following is an examiner's statement of reasons for allowance: claims 10, 31 , 
44 are patentable over the prior art patents and printed publications because of the 
specific electron beam modulator and scanner for modulating and scanning the electron 
beam across the substrate to register an electron beam pattern on the substrate used 
with the claimed electron beam apparatus, which is not taught by the art of record alone 
or in combination. 
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Claims 6, 23, 34, 35 are patentable over the prior art patents and printed 
publications because of the specific rod supporting the condenser lens, the rod being 
disposed parallel to the cathode axis and terminating in the electron emitting portion of 
the cathode, which is not taught by the art of record alone or in combination. 

Claims 36, 43, 45 are patentable over the prior art patents and printed 
publications because of the specific shaped of the cathode as having a tapered tip for 
emitting electron as well as the negatively bias of the cathode generating a localized 
electric field at the tapered tip of the cathode. The combined limitations are not taught 
by the art of record alone or in combination. 

Claim 37 is patentable over the prior art patents and printed publications because 
of the specific shaped of the cathode as having a tapered tip for emitting electron as 
well as the provision of the thermostat to determine a temperature of the cathode. The 
combined limitations are not taught by the art of record alone or in combination. 

Claim 38 is patentable over the prior art patents and printed publications because 
of the specific shaped of the cathode as having a tapered tip for emitting electron, which 
is not taught by the art of record alone or in combination. 

Claims 1 4-1 8, 24-30, 40, 46-50 are allowed because they are directly or indirectly 
dependent from the aforementioned base claims. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 
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Response to Arguments 

12. Applicant's arguments with respect to claims 1 , 5, 7, 9, 1 9, 22 and 39 have been 
considered but are moot in view of the new grounds of rejection presented in this Office 
action. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hai C Pham whose telephone number is (571) 272- 
2260. The examiner can normally be reached on M-F 8:30AM - 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen D Meier can be reached on (571) 272-2149. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

HAI PHAM 
PRIMARY EXAMINER 

March 31 , 2004 



